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« e c' ntnw k' MPTHYL THIOADENOSINE, S-ADENOSYLMETHIONINE AND THEIR SALTS IN THE 
SSSS CoTJsmONS FAVOURING HAIR "'^»! JECTS ^ 
PREP FERING FROM BALDNESS, AND RELATIVE PHARMACEUTICAL COMPOSITIONS 

, 0 33 307 1959. Kligman A.M., Arch. Derm., 83. 175, 1961. Zaun H.. Aertel. Kosmetolog.e 8. 5, 1978). 

- an active growth stage (anagen) 

- an intermediate stage (catagen) 

' "TraXrsta'e with a variable duration of between 3 and 5 years, is characterised by intense 
metabolic acS^t the bu.b level, .eading to the formation of keratin and melanin and to the lengthen^ of 

The catagen stage is a transitional stage lasting some weeks. The metabolic activity slows down and 
the bulb pnaviousiy adjacent to the deep dermis, slightly retracts towards the ep,derm.s surface 

The teToaen stage corresponds to a period of follicle quiescence. The ha.r growth ceases On 
20 ter Jnion o? this^rtod of metabolic rest, which lasts some months, a new hair beg.ns to develop at the 
base of the follicle and the hair in the teiogen stage is pushed towards the c ^™% SU « a ™*^°£ as 

IfThe hair cycles were synchronized, there would be a massive fall-out of ha.r after a growth 
in animal moulting. In contrast, in man hair fall-out is random, with all growth stages present ,n the same 

2S hair A e9 p ermanent physiological renewal takes place which ensures a constant hair density -Particularly as 

3 o fndLual haTrs rang ng from very fine elements with very short cycles to the thickest having a g owth cyde 
of many years. The differing combination of these groups in varying proponent . g*es the har a more or 
less abundant volume independently of the number of individual ha.rs present on the scaip^ 

This phy iotogica. renewal is however susceptible to individual variations based on the genetc ma^e- 
un the sex the hormone balance and the season (Barman J.M.. Astore I, Pecoraro V: J. Inv. Derm. 44, 233. 

35 ^965 Barmfn J M ito'e I. Pecoraro V: Adv. Biol. Skin vol IX. 1967. Aron Brunetiere R.. B.net O.. 
nnmnmartin-Pernot D.: Revue de Medecin No. 26-27, 1977). 

ThTs «t renewal process of the head of hair can undergo disturbs nee . as ,r case o, 
androgenic alopecia (Zaun H, Aertzl. Kosmeto.ogie 8. 5. 1978. Bicham K.D.. Shaw -OA. ^^J"** 
iq 7 2^ Alooecia is characterised by a shortening of the anagen stage; passage to the teiogen stage is 

« 12< and the s bseqtLnt regrowth results in the formation of increasingly shorter hairs. It is the number ol 
^rv ine ha"rs wUh very short cycles which give hair afflicted with alopecia its poor and sparse appearance. 
r^S^rSi not change its duration there is also a relative increase in the proportion of hairs 
m thTSoqen JS It is generally considered that a proportion of hairs in the teiogen stage exceedmg 
20% is Se sigT d f alopeda (Kligman AM,. J. Inv. Derm. 33. 307. 1959. Aron Brunetiere R., B.net O., 

4s Domomartin-Pernot D.: Revue de Medectn No. 26-27, 1977). a „ H 

" TeraTeutic uses of the product class comprising MTA and SAMe '»?21^ < ?^^S 
oncogenetic tissue transformation inhibitors are already known and w,dely desenbed in the literature, such 

Therapeutic uses' ofthis product class as antiinflammatories, antipyretics, platelet antiaggregants and 
50 J£££?£Zo known, as described in USA patents 4,454.122 and 4.373.097. Reference should be 
'I to the afor esaid patents for descriptions of MTA and SAMe preparation processes. 

MT^ and SAM^ scalp activity in favouring hair growth or resisting baldness has however never been 

described. 
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Many dances have been osed op .o .he presen. nma In ,he — - ba,dness - Mi -all-out. 
but none of these has given satisfactory results. alopecia, ie minoxidil, 

For example, in the case of the currently mosMjd ely used d ug or t J ^ 

numerous side effects have been "f^^^J^S^vS* V.C.. West DP., Buys CM., 
ascribable to the active principle rather than ^^J^MMh. Dermatol.. 1986. 122, 180-2. 
Rumsfield J A: Topical minoxidil ^^^J^JS^^ alopecia: a study of 430 cases; 
Tosti A.: Topical minox.dil useful in 18 A of P at ^ n ™^ 

Dermatologies 1986, 173. 136-8. De Greet H Hendndoc L. Doom ^°° s M p Caponeri G.M., 

to minoxidil. Contact Dermatitis 1985. 13, 194-5. T J^rt^» K(eM]er j q . 

Melino M Veronesi S.: Contact dermat.t.s to minoxidil. Contact Derrnat. us 

12 - 586 " 7) - ,„„ i. to describe and claim pharmaceutical compositions which 

The object of the present invention ,s to describe ,ma ' c » P parti cularly which favour hair 

substantially improve the trophicity of the SC J'P T fl d rti ^ la rwith and^genetic alopecia, without side effects, 
growth in subjects suffering from baldness andm ^^*^^J.y acceptable salts in the 

prep^r^^ — SUff6rin9 ^ ba ' dneSS 

and in particular with androgenetic alopecia. h „ ma „ eil tirai comDOSitions containing MTA, SAMe 
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invention 

Clinical trial 1 



80 Subi ec, S o, age be»een 2 3 ana 32 years ^Z^TT^ZT^^^ 

^Te response to the .reatmen. waa eyaluated independent by .he doctor and parent in .he tailoring 
pa.ien, ob )W *e,y evaluated the reaponse ,o .reaanen, „i,h MTA c placebo *ter 4 months, b, 
45 choosing one of the following options: 

I = no growth 

II = minimal growth 

III = moderate growth 

so Th^iSZEnTS**-, eva.ea.ed the respdnse .o treatment „i«h MTA or plaoebd aner 4 months 
on the basis of the following parameters: 

I = no growth 

II = "vellus" hair growth 

III = minimal growth of terminal hairs 
5 5 IV = moderate growth of terminal hairs 

V = dense growth of terminal hairs. patients relative to hair growth after 4 

mors jrrr^jr^^* - - L — 
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distribution of the 4 hair growth judgement choices as defined above. Figure 3 shows graphically the 
**^£T% 3 showth^Tere is a significant difference in the percentage distribution of the 4 

significant effects on the parameters involved in evaluating the hair growth. 



Clinical trial 2 



20 



120 subjects of age between 25 and 34 years (average age 28.7) suffering from alopecia of graded 

S£££S- 9 "nd treated for 4 months either with 0.25-1% MTA lotion applied topically tw,ce 
everv dav or with a placebo, on the basis of a randomized double blind scheme. tnaatmpnt in 

The hair growth was evaluated independently by the doctor and patient after 4 months of treatment ,n 

, ^ ^r^^Sy' Se Iubjec ti ve evaluation by the patients relative to hair grow* *4 
monms of therapy wit" MTA lotion or placebo, in terms of the percentage distnbu.cn of the 4 ha,r growth 

jUd9 piXe t^~J^£££ Nation by the experimenters relative to hair growth after4 
moJS of >otion or' placebo in terms of the percentage distribution of the 5 ha,r growth 

5 iU T 0 X 0 rr: »"«rS«^ - seen that the patients treated top^y with 

MTA lotion showed a significant increase in hair growth compared with the group of sheets receding the 

'^t^SS^S'^ conducted using topical pharmaceutical compositions of the present invention 
. contant di^nt doses W expressed in weight % of solution) of MTJ \'^J^^ ml 
patients) MTA lotion 1% (10 patients), MTA lotion 2% (10 patients), MTA lotion 3% (10 Pf*f nte J ^ 
Son 4% HO patients) MTA lotion 5% (10 patients). SAMe lotion 0.4% (10 patients). SAMe lotion 2% 10 
pints ^ SAMe Sn 4% (10 patients), SAMe lotion 8% (10 patients), it being found that these doses a,so 
oroduce sianificant effects on the parameters involved in evaluating the hair growth. 
<s Tslnergta X was also noted when the therapeutic treatment is effected when alternately using MTA 
and SAMe ^ Sal. oral and parenteral administration. For example, a synergic effect is ^obtained by 
treatingle patient'on alternate days with topically administered MTA and parenteral.y adm.n.stered SAMe. 
or treatina the patient with topically administered SAMe and parenterally administered MTA. 
^S^iK pLic^ compositions of the present invention, whether suitable for systemic 
50 or topical administration, have proved to be able to significantly favour hair grow* , in 

baldness and in particular subjects suffering from androgenetic alopecia. It should also be noted I that the 
p^aceu^cal compositions prepared from the active principles of the present JSS 
neoative side effect and are practically free of toxicity at therapeutic doses for any method of adm.nstra 
Z Z ZT™«™ compositions prepared from MTA, SAMe and 
55 salts according to the present invention and suitable for systemic, oral or parenteral adm,n,stra ^ n ^ U a C r h ..^ 
Sets sup^sitories, injectable compositions or transdermic systems, can contain a quantity of active 
So Die whether MTA or SAMe, of between 50 and 1600 mg, and preferably of between 600 and 1200 
STSlirS compositions of the present invention suitable for topical administration can contain a 
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• ■ i f in the case of MTA, between 0.1% and 5% by weight, and preferably 
quantity of active pr.nc.ple of. between 0.2% and 16% by weight, and preferably 

between 0.25% and 1 %. and ,n the ^ °^ A Me betw ^ ^ 

^™^ 0 ;;~ * - — — are given be,ow for 

purposes of non-limiting illustration. 





PYAMPLE 1 




Tablet containing 50 mg of MTA 


10 


1 tablet contains: 




15 


MTA sulphate (equivalent to 50 mg MTA) 
Microcrystalline cellulose 
Pregelatinized starch 
Precipitated silica 
Magnesium stearate 


58.2 mg 
37.8 mg 
151.2 mg 
0.3 mg 
2.5 mg 



EXAMPLE 2 


Tablet containing 100 mg of MTA 


1 tablet contains: 




MTA ascorbate (equivalent to 100 mg MTA) 
Microcrystalline cellulose 
Lactose 100 mesh 
Precipitated silica 
Magnesium stearate 


159.3 mg 
160.0 mg 
78.2 mg 
0.5 mg 
2.0 mg 





FYAMPLE 3 . 


35 


Controlled-release tablet containing 200 mg of MTA 




ReioasA time = 2 hours 




1 tablet contains: 




40 
45 


MTA citrate (equivalent to 200 mg MTA) 
Dibasic calcium phosphate dihydrate 

Lactose 100 mesh 
Hydroxypropylmethylcellulose 

Magnesium stearate 


329.3 mg 
48.2 mg 

100.0 mg 
20.0 mg 
2.5 mg 
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EXAMPLE 4 


Controlled-release tablet containing 400 mg of MTA 


RRlMsft time = 2 hours 


1 tablet contains: 




MTA 1,4-butanedisulphonate (equivalent to 400 mg MTA) 

Microcrystalline cellulose 

Dibasic calcium phosphate dihydrate 

Carboxyvinylpolymer 

Glyceryl behenate 


546.8 mg 
150.0 mg 
118.2 mg 
25.0 mg 
10.0 mg 



FXAMPLE 5 


Sachet containing 800 mg of MTA 


1 sachet contains: 




MTA p-toluenesulphonate (equivalent to 800 mg MTA) 
Fructose 

Lactose 100 mesh 
Precipitated silica 
Aspartame 
Flavouring 

Hydrogenated vegetable oil 


1263.3 mg 
1167.7 mg 
500.0 mg 
6.0 mg 
10.0 mg 
50.0 mg 
3.0 mg 



EXAMPLE 6 


Gastroresistant tablet containing 200 mg of SAMe 


1 tablet contains: 




SAMe sulphate p-toiuenesulphonate (equivalent to 200 mg SAMe ion) 
Mannite 

Precipitated silica 
Magnesium stearate 
Cellulose acetophthalate 
Diethylphthalate 


384 mg 
150 mg 


10 mg 
6 mg 

15 mg 
5 mg 



FYAMPI F 7 


Gastroresistant tablet containing 400 mg of SAMe 


1 tablet contains: 




SAMe 1,4-butanedisulphonate (equivalent to 400 mg SAMe ion) 

Precipitated silica 

Microcrystalline cellulose 

Magnesium stearate 

Cellulose acetophthalate 

Diethylphthalate 


759.2 mg 
10.0 mg 
125.8 mg 
5.0 mg 
26.2 mg 
8.8 mg 



6 



EP 0 387 757 A2 



EXAMPLE 8 

Injectable form containing 20 0 mg of SAMe 

1 bottle contains: 

SAMe sulphate p-toluenesu.phonate (equivalent to 200 mg SAMe ion) 

Mannite 
L-lysine 

Sodium hydroxide 
Water for injectable preparations 



384 mg 
200 mg 
300 mg 
9 mg 

to make up to 5 ml 



EXAMPLE 9 . 


Injectable form containing 400 mg of SAMe f 


1 bottle contains: — — — i 




' SAMe 1 ,4-butanedisulphonate (equivalent to 400 mg SAMe ion) 
L-lysine 

Sodium hydroxide 

Water for injectable preparations 


759.2 mg 
323.0 mg 
9.6 mg 
to make up to 5 ml 



EXAMPLE 10 . 


Controlled-release injectable form containing 400 mg of SAMe 


1 bottle contains: 




"sAMe 1.4-butanedisulphonate (equivalent to 400 mg SAMe .on) 
Polyethyleneglycol 6000 
Hydroxyethylcellulose 
L-lysine 

Sodium hydroxide 

Water for injectable preparations 


759.2 mg 
100.0 mg 
10.0 mg 
323.0 mg 
9.6 mg 
I to make up to 5 ml 



EXAMPLE 11 



Controlled-release injectable form containing 200 mg of 


MTA 




1 hnttlft contains: 


MTA 

Polysorbate 80 
Polyethyleneglycol 6000 
Water for injectable preparations 


200 mg 
10 mg 
100 mg 
to make up to 5 ml 
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EXAMPLE 12 


Controlled-release suppository containing 


400 mg of MTA 




1 suppository contains: 


MTA 


400 mg 


Hydroxypropylmethylcellulose 


70 mg 


Semisynthetic glycerides 


2530 mg 



EXAMPLE 13 




Transdermic system containing 600 mg of MTA 


1 system contains: 




MTA 1,4-butanedisulphonate (equivalent to 600 mg MTA) 
Glycerin 

Polyvinyl alcohol 
Polyvinylpyrrolidone 
Purified water 


820.2 mg 
1400.0 mg 
350.0 mg 
175.0 mg 
1575.0 mg 



FXAMPi E 14 


Transdermic system containing 600 mg of SAMe 


1 system contains: 




SAMe 1,4-butanedisulphonate (equivalent to 600 mg SAMe ion) 

Fluid silicone 
Precipitated silica 


1138.8 mg 
856.7 mg 
75.2 mg 



EXAMPLE 15 

Lotion containing 0. 25% of MTA 

100 ml contain: 

MTA sulphate (equivalent to 0.25 g MTA) 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 
Purified water to make up to 
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EXAMPLE 16 

Lotion containing 0.5% of MTA 


100 ml r.nntain: 




MTA 1 ,4-butanedisulphonate (equivalent to 0.5 g MTA) 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 

Purified water to make up to 


0.68 g 
0.15 g 
0.05 g 
100 ml 



EXAMPLE 17 


Lotion containing 1% of MTA 




100 ml contain: 


MTA citrate (equivalent to 1 g MTA) 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 
Purified water to make up to 


1.65 g 
0.15 g 
0.05 g 
100 ml 



Fvampi F 18 . 


Sorav Hi™ ^ntainina 0.5% Of M I A 


100 ml rnntain: 




MTA 1 ,4-butanedisulphonate (equivalent to 0.5 g MTA) 

Glycerin 

Ethyl alcohol 

Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 

Purified water to make up to 


0.68 g 
1.00 g 
5.00 g 
0.15 g 
0.05 g 
100 ml 



EXAMPLE 19 . ■ 


Lotion containing 8% of SAMe 


1 bottle contains: j 




SAMe sulphate p-toluenesulphonate (equivalent to 200 mg SAMe ion) 
Methyl p-hydroxybenzoate 

Purified water 


384.0 mg 
1.6 mg 
2.5 ml 
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EXAMPLE 20 


Lotion containing 8% of SAMe . 


1 hnniA rnntains: 




SAMe 1.4-butanedisulphonate (equivalent to 200 mg SAMe .on) 
Methyl p-hydroxybenzoate 

Purified water 


379.6 mg 
1.6 mg 
2.5 ml 



Claims 

"T^Tsa^"^ in Cairn 1. characterised in fta, fts pharmaceuhcal composes are suitable for 
» ° ra ' f T^use as" claimed in Calm , . charactensed in fta. fte pharmaceutical compositions are suitable for 
^TrV^TT^ in cairns 2 and 3. characterised in fta. fte quantity o, active principle used is 
"*7££22Z& in calm 4. characterised in that the quantity o, active principle used is preferably 
" '"TXSfJZS ft ceim ,. characterised in fta, the pharmaceutical composes are suitable .or 
topical application. in that the active principle is used in a quantity of 

beJeerTo ,T by - * o f^STt" of^-me^io-adenosine and 

- ZZSXZrZS!-*'* me solution ,,n ,» ^•jj^-J.— 

a The « 1 ;n c«m 7 charaCerie ed ,n h «J^H»* „ sWsW 

pharmaceutical acceptable salts. rharacterised by being suitable for oral 

10. Pharmaceutical compositions as claimed in clam 9, characterise, oy y 

administration. rharacterised bv being suitable for parenteral 

11. Pharmaceutical compositions as claimed in claim 9, characterised oy y 

40 administration. ( , taimpri in claims 10 and 11. characterised in that the active 

12. Pharmaceutical compositions as claimed in claims iu anu 

principle content is between SO and 1600 mg characterised in that the active principle 

13. Pharmaceutical compositions as claimed in claim 12, cnaractensea 

content is preferably between 600 and 1200 mg characterised by being suitable for topical 

45 14. Pharmaceutical compositions as claimed in claim 9, charactensea oy u y 

application. 1A .-hararterised in that the active principle 

,6% by weigh, e, the soluden ■» * — acbve prineip* 

- ,6. ^™^r^"andT4 by ci STSZM «ne case e, s'-dedxy-S- 

content is preferably bew* » tt» «■ ■* » by weg ^ ms o , s . adenosyl . 
methylthioadenosine and between 2/o ana b/o Dy w-iym 
methionine. 
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Fig. 2 
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Fig. 3 
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